Recent developments promise to significantly advance the understudied behavioral and neurobiology of aggression: (1) Animal models that capture essential features of human violence and callousness have been developed. These models range from mice that have been selectively bred for short attack latencies, monogamous prairie voles, and glucocorticoidcompromised rats to rodents and non-human primates that escalate their aggression after consuming or when withdrawing from alcohol. (2) Optogenetic stimulation and viral vectorbased approaches have begun to identify overlapping and distinctive neural microcircuits and intracellular molecules for adaptive vs. excessive, maladaptive aggressive behavior in several rodent models. Projections from hypothalamic and mesencephalic neurons to the medial prefrontal cortex contain microcircuits that appear pivotal for the escalation of aggression. Two significant developments during the last decade have enhanced our understanding of the brain mechanisms of excessive aggressive behavior. First, recent advances in preclinical research have led to animal models of aggression that capture the salient features of acts of human violence and callousness [1][2][3][4]. Second, novel neurobiological methods such as optogenetics and viral vector-based approaches have begun to identify overlapping and distinctive microcircuits and intracellular molecules for adaptive vs. excessive, maladaptive aggressive behavior in several animal models [5,6 ,7,8 ].
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What is aggression in excess?
Ethological studies of aggression focus on the distal and proximal causes, the ontogenetic and phylogenetic origins of aggressive behavior [9] . This framework for adaptive species-typical aggressive behavior allows for the assessment of maladaptive and excessive aggression.
When aggressive behavior escalates to maladaptive levels in rodents [10] [11] [12] , it is operationally defined by:
(1) Low provocation threshold, short latency to initiate attack; (2) High rate; (3) High intensity, leading to significant tissue damage; (4) Lack of species-normative behavioral structure (i.e. threats are deficient in conveying signaling intentions, and lack of context, critical features of the opponent such as age, sex, or locale are misjudged); (5) Atypically long aggressive bursts; (6) Insensitivity to long-term consequences; (7) Disregard of appeasement signals.
The presently available animal models attain face validity by implementing isomorphic signs and symptoms of excessive aggression, but their phylogenetic and ontogenetic development can only be inferred (i.e. low construct validity).
Animal models of maladaptive, pathological aggression
Selective breeding and ethological models for escalated aggression Escalated aggressive behavior with pathological features is evident in mouse and rat strains that are selectively bred for high aggression [1] . Direct comparisons of independent selection experiments identified SAL (short attack latency) mice [13] as the strain displaying the most compelling abnormal and pathological forms of attack [14] . In addition to escalated aggression, SAL mice, derived from wild-trapped rodent colonies, are also characterized by low heart rate, glucocorticoids, brain serotonin levels, and reuptake transporter activity, but elevated serotonin-1A autoreceptor activity relative to other highaggression mouse lines [15] . www.sciencedirect.com
